CotB is essential for complete activation of green light-induced genes during complementary chromatic adaptation in Fremyella diplosiphon.
The dramatic modifications of photosynthetic light harvesting antennae called phycobilisomes that occur during complementary chromatic adaptation in cyanobacteria are controlled by two separate photosensory systems. The first system involves the signal transduction components RcaE, RcaF and RcaC, which appear to make up a complex multistep phosphorelay. This system controls the light responsive expression of the cpcB2A2H2I2D2, cpeBA and cpeCDE operons, which encode phycobilisome proteins. The second system, which is not yet characterized, acts in concert with the first but only regulates the light responses of cpeBA and cpeCDE. We have generated and characterized a new mutant class, named the Tan mutants. In at least one member of this class, light-regulated RNA accumulation patterns are altered for cpeBA and cpeCDE, but not for cpcB2A2H2I2D2. Thus this mutant contains a lesion that may impair the operation of the second system. We demonstrate that several Tan mutants are the result of improper expression of the gene cotB. CotB has limited similarity to lyase class proteins, particularly those related to NblB, which is required for degradation of phycobilisomes in other cyanobacteria. Possible roles of CotB in the biogenesis of phycobilisomes are discussed.